There is increasing realisation that enzymes adopt a variety of strategies to increase their catalytic potential. In some cases exogenous cofactors are recruited including NAD(P), FMN, FAD and pyridoxal phosphate. An increasing number of enzymes are being discovered that contain cofactors derived from endogenous amino acids that are post-translationally modifed either by oxidation or by formation of cross-links. The copper-containing enzyme galactose oxidase has a post-translationally derived thioether bond between the active site residues Cys228 and Tyr272. This feature is critical for enzyme activity as the site of a radical with substantially reduced redox potential.
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Associated with the formation of this thioether bond is an autocatalytic cleavage of an N-terminal prosequence. These processing steps are dependent upon the presence of copper. Initially to study these processing events we have focused on a form of galactose oxidase lacking the prosequence. This protein has been purified under coopper-free conditions from Pichia pastoris. Formation of the crosslink is conveniently monitored by an SDS-PAGE assay. Radical formation is measured spectrophotometrically. Our studies have revealed that the rate of cross-link formation is the limiting step in generating the radical-containing enzyme, which only forms in the presence of oxygen. Under anaerobic conditions the cross-link can still form, but there is no radical produced, although this form of GO is competent for one electron oxidation by other inorganic or organic oxidants. Crystallographic studies have provided structures of precursor and processed forms of galactose oxidase, that provide a basis for describing processes involved in thioether bond formation. In particular there is evidence from structural and spectroscopic studies for a copper(II)-Cys228 species that may represent an intermediate in processing. Our attention is now focused on prosequence cleavage and the relationship between this event and thioether bond formation. 
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